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' ?'I^HCD'JC?'IOH ' '

. •, Disposal on a s;z=ific reter.tCon basis of certain radioactive liquid waste sol-

• ,::tiC::s• e.:.anatina frc= separation plants has been practiced at '{anford since 1944.

' . ..
'i`:: eeploycent of this type disposal has been limited to uastesvhic4 are not suit- '•

^. ,

eD_e for disnosal by conventlona_ cribbing techniques or to small volumes of non-'

'routiae wastes where construction of a crib cannot be conomically juatified. In

^•^ ,
• some lastances (e.g. the uncribbable supernatant liqlid from scavengedT9P,.vastes)

• • di3:iosal on a speci_'ic retention basis was practiced to provide tank storage space

•', that safegua.rded the continuity of operation of prime chemical processing plants.

G'.
Szclfic retention dLspoaal, which utilizes the coisture retention capacity of

^t • • the relntive_y dry so;la above the regional gs•ound-vater t.able, has several objec-
1

7"• tiu^a5_e and uneval_ated features (tks se are discussed in detail later). For this

clireasc::, the routine use of this method for disposing of wastes containing appre-

ciable

• '

concentratic_s of radioisotopcs is discouraged and not reccy.eode3 for any

.i :•^. " . ,
1 • •but •'r_er,;ency-t'ype" disposals. By "ecergency-type" disposals is meant the dis-

^:•Olt
posa: of any waste cf enrglnal c,•u-acter that is for some reason not suitable for

arlbbir.g but for vY.icc taci storage is not readily available or cannot be justi-

fiei. The practice is not appl'e,a. to so-called "hig.h level" wastes thst areob-

vio•.ts=y not proper fcr Eso,nd disposal, but only tocarginal "intercedlate level"

• wastes that FAve such a chemical eoaposition or low volume that norral cribbing

.. • practice is not feas_ble. Proper regulation is necessary,to avoid the tr.T,ntatiea

expensive tan-v space by discharging non-cribbable wastes to relatively

•speciflc rete:tion trenches.. The most effective method of ac^.ieving rtst.a- . •
d.^w'.'•'
^^.....
^?'^y,,^'^^of specific retention dia:osslSsto acquaint personacl rcapa:sit:c for vactc

. .. .. ......:.:------ --'- .., .: : .' - .. ,
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^ ....::111a'; b'lt!:, the il:heI'cnt ttltr^.I•tC.!P.LSCG of this L.. LC.C 1 Le:IL!G:. ' ,^

• . of tltis. report.
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•
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•:[(of(d tY OF' 3ri:CIPIC Fil':r ii;TI0; 1 UiG[Y,;n1L AT fU.if"GRD
•

^ •• • The enri!e:;t Lnstu[,ce in vhich a s1i;[tficunt a::n::t!t;; of radicLitive waste so_- €..

, • ution was disc6arded to a trench at Hanford invoLved the disposal cf star;-upwaste
^

co::tatninL unirradiated uranium to a trench ad,Ja_ent to T-Plant!n 1944.• Unfor-

.^

• tur.ateiy the 'rolu.s and urnniun content of the waste and size of the trench are nc:
:• •

••

. . . •

• noted in records kept du2•ing that period. At that time it was •rery unli:tely that

t'.

'.speclfi:: retentlon came fnto consideration when it was s•,;;Cested that th:s _teria':.

^,be dis:'I•,nreed to ground. More than likely the consequences and nrcbabillty of -uu-
..C).. ' .. ., .. "

, • irradiated natural lraniuci reuchin,; the regional Uound water were estinated; and

the disposal was fo'ind to.entail little or no risk of developing Into a kazard.

Fro^ 1944 until late 1953, small v,olumes of s11tJlly contaminate.i ort:a:ic sol-

' utlons, retention basin sludges, and uranium-bearing start-up vastes.vere disc::art^i
' 'g.rr _ .. .. .... . . .^

to trenches. It was pt;obably near the eitdof this period that t:^.e specific reteat!_=
, .^;.

'^'

. . ' . .

u itt f d S t lf R il d d id d i

. t.
2. . cap un er[ac es o or e ne an cons ereso s were n apo_opriatelj sizice

•
Srenchqs for the volumes of wastes they were to receive.

{.. The first large specific retention disposal of internediate ie:el ralicactl4a • , ^
^•' -. , . . , . .

u
vastes was bei,:n in December, 1953. Several million galloas of e•.nporqtor 'ootto:S... • r

^• and suparnatnnt'llquid from firat cycle wastes were diac:;nr;;ed to trenJ':es to.^qi=
'. . .

• tank space available for current •.rastes from secaration plants. .

• . a
' The next large scale specific retention disposal was b2irla in ;:.,-ust, 1956.

. . . . ' . . .'
ScavenCed supernatant liquid from TBP plant vastes contninic? r.on-_r!bbable cur.ce::-

trations of Co66 were discllarged to trencl:es 1r=adletely s^utt Of 220 E:et Area. • ^
. . ' . . ' i

.. - Continued operation of the b!tltai Recovery Facillt, vas derc::deta '^_0:2 oLtntn!r.^
. '• •'^. . . .. .

4aste storage tank s1ACC'Vithin tF'SCe II:Onths. The probie`, ho:c•rer, was
. .

;. 1957 vhun operntions at the Metul Recova.ry Pla:a acrc'SCs,ontln•.2.L. S;2_:::i_ in early

• . ^__._.'^^:...,. _ ......,
....

^. ^^IIL'1C^I1'll'T•

.. ..,.

, ^.r
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^•,..retontton disposel or 9,000,0?:) 6allulw of "tn-farm" acarenged.unstes t'•ns beir-.a1e

since slr.ttdotm of the bktal Recovery Plant. These disposals were rtde to free tar::

+ space for future stora6e of Ru•ex wastes. Justification for disposing of 9,2)),0))

• • Eadlons was baced on laboratory testiog of these wasteo to assure the safety, of t;.e,

• , pra,:tice nrtd to release an estLa,ted three to fau• year cai,azity of tan;: storage
. ' .. . .. . '. . ' : .. .. t.._` - .... ,. . . , . . . . . . . . . . . , . ... - .

.. • • . space. _ ..
..... _ . ., . ... •

..
. . ....,.. ' . .. . . . .. • . . :.'.... . . .

•' . Table I lists major spccifla retention disposal sites in t;te vicinity of the .' ,

_200,Arcas.Ot?:er data pertinent to'the disposals are also tabulated- Se•:era: minor

:• : sites l:ave been o=itted because ofa lack of information on locatioa,'volumes', or..
.• ..., . . . , _ .
_ . " .. .. . , .

^"';•'ladi
.
oactivity content. Asummatioq of'these omisslor- would probably increase the

''.°i^"•', totalH shotin by less than one percent. This.table does not list disposals to.gron:3

CD. ':•resultingfrom spills, ruptured transfer lines, or other accidental enuses',.but is.

'•"i•estricted to planned specific retention diaposals.to preconstructed pits ortrenches.

'•. ' The total curics of fission products put to gi-ocr.d on a specific retentlonbasis

%d? represer-ts•about23% of the total sent to all ground disposal sites lnthe 20D

Areas- The total disposal area ( 3.3 acres)Sa the actual bottom area of the pits

and trenches;the total groundsurl•aco area enclosed as radlution-:oses viP_•r.oT-

iually.be ten times this area. ' ' • .

.^
NOtiITORIIlG OF WAS'!`E3 FOLLOWIiIG SPBCIFIC RPfFI. iTI011 DISP0.4.4,L

.0%
Ground-water monitoring wells have been located near specific retention trenches

which received large volur•.es of Intcnucdlate level wastes. Althou';it this is not sc

Snfal?tble =ethcd for dct_cti:g contamination which mSEht enter the reolot:ni gz•our.d

water, it is the best method presently available.

A well monitoring the 241-P.X-3 Grave in 200 East Area showed detectable betu-

gammu cuuLaminutluU its groual-:ter samples for a perioi of about oce motita, aiter

which the level returned to background. This is the singLr lnstat:x that

•' ation in the reglonul ground water can probably be attribute,l to s;:e:fl.: rc:c:'.ct; •^

nFrj. • ^
. n ^ r^n^^

r---":•.:,»..,.+-•,:-.r^•,.r,;...,,....,,,,._,,.^..^^.t; _..^...-.._,....,.••*..^.-•.<..,^.._,.._._-,^-'---.--• .. . ,^...., . . .. .. ,., .. ... ..,. .. .
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.t . . . , , . . .. . .:..
.. -. „ - . ' .

j• • illsi,osal: A well to groand unG=r wan drilled tlu•oudS the 21,1-:X-2 cl.c::f:•i :^_:_:.-.
. .1 - • ' . . . .. , .

.•t1Ln treuri; uLLhln the tasL yunu•. Siu•vey instru:cc:Lt rrurllc.^s cn cutl enr,.p:ec

tatned d;ndnd drilling varled from 5'),'_')) ^u,u,ts i-Cr minute at the bottcc of t:-

- ^^• 'trenNy to :cro cowdsper ninutc at the elghty-foot level. Ti:!s doea not nc:u;-'j ^..: . .. : : ..

^ • tarily Indicate tLat contar.ination did not penetrnte past the e a;hty-foot lr:e: as •

intereil diversion of the waste away from the well by re:atlvely icierr•.eab.e sci:

la76•'s-1'a possible,_and,t:uc.bcen.noted. in other inatasces-- • . '

• ' • . .. , . . . 'i - ' ' • . - ' , ' . .. . , .

"' .' . DISCVSSIOH OF WASTE DISPOSAL DY SPECIFIC HEPEIrtI0I1 '. -^• '

• •• The term ":specific retention" has been so^tev'cat confusing b•`ca4Ge of coafact-,

• ing definitionq applied by the several geo-eciences. As used at Hsnford, the ter_.

. .. may be defined as that volume of water that may be disposed to thescil andbekel3

against theforce of t;rnvity by the surface tension charucterlstic of the soi_ s_r- •

.. faces and pores, when expressed as percent of packed soil voluae. In practlce :t
r ^ . . ,

represents the volume of liquid that may be disc:arEed to a pit of known diee:stc:s

'j•7*1 without lea;cage to the ground water, expressed as percent of the total volume of a

•eolumn of soil with the same cross-section as the pit, and extecdinQ fror.tte b_ttcn

or the pit to the water table. It is recognized that some deaeeoY latern_ ^_:er-.-

' irig will occui• vhlel, has Lite efl•ect of enlarging the voluat of soil contacted

the liquid. This is a benefit of unknown mappitude that is accepted as a sa=ety

factor.

^•,• Actunlly, the above definition 1s only apolicable to,a chort re.:;,le view of t:.e

processes involved. The most significant of the radioactive fiasiun prol•lcts vt::

respect to hazard require n long time interval to decay to safe con_eatruticr.s.

For example, SryO Is preaeut.in wastes dlsposed by sl,ecific retention In cor-,e:*-r=-

tions that frequently are 104 to 105 tir,xs the local limi•t for release to t:",;::'s1'c

dociain, Thus, decay ale::c wuuid require nu muei; '.•. 4G3 yenra to raduc,` ,^,-: Cy) -.:

'centratlons to acceptable limits. This should be inclu.cc•d in the aeYlnitie: c'

;

^rf1t^^C^iiIV:l[

...-.s•`t,.r.-`^".^",'1-,-;•',.-.;.•.a.,o;r-.^ ^,^,.•--.:r,..-,^n,.- _,...,. _.,r.•.• . -._. _ .. .. . .
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-7- x r-5yS 7q
.a •

. . . .
..

::n:;t.: dicf,r,;:nl by , _.:11'L: rot•ir,tlun. 'fnnt !::, the vc1 we c-! •.^^uL,: .uc • ..... . .

S •
a trcr,dr. arwoua (,e ;St:ltod to tnat ur•!ch Will n.t lruin to the L.;ro•lcl vi.ter f:: •

• e pcrto'l or t1t.:e, •.:'rL_Ir in cu.^.re cuceo r:¢Iy be as 10:g as hY. ;enra. 3:neo ct:.c•r ;„

• .^ • cernacn, such nu•lon c'r.r-bur•.Cc, are actlve In rctnrdlr,^ the ^i' Icn^-':r:•:

,' ,.^ • •' radlolootopea the aetual tlcx lntcrvnl aecd as a buats r..ay pro!na•ly be s:r.rr.•:^ t:.a..

460 years. For er.ample, the long lived cesium and. st:•onti!m rcMlioisotopes u....

,.!^ • 'constitute the enJor t.nzard in scavenged wastes are e_centla?ly eocnleto:}re`::v'
1111 , ' by lon-ei.,t:airte n.echnnle.mc. The actual period accepted for a•,c:: a ut::atiaa vi

. probably be detenainod by Co^'^, which shows littlc Snclinatlon forion-cxckar:z rit:.

•.collo from most vastc aolutluns. On ttdn basic a minlr..ur.: retention periol of. st:v..:

30years would be required.

Thtta, the rate of migration of solutions through the soil for pertod of .=-y.

years must be detcrudned to addquately define the coil capacity for'speciflc rctes-

tlon. The absence of such data requires that a conservative npproucL be c:sei

applylnr; epeciflc retention its a waste diopoaal mcchanlma.

The lu:•ul uoilo at lfi,nl'urd, with tbo exccptlon Of u.t!an bed of vlnd-L.cvn sr,:?,

were all deposited by water. At the time of deposition these r:nterlals were ua

• saturuted irlth vnter which has since drained or evaporr.ted to leave t.},.•:; in t:r_tr.

prescnt "1ry" condition. If it is possible to eonutruct a dpeeifSc retent:cc-t!_•_

rclatiunohlp, the prcuent condition of the soil m'let beconsidere.l as the

11Lriuw coudttlon which thu ooll approucl:oa after extenalve dfallrtn,:. T:.c •r':.cr '

zoue Of uuJlr.:eutu is ).oca'ly called tne "glaclo-fluvtutile forct,tlo.:" , t:c

of vhlch Is referred to as the "Tuuchet 1'ormutlon". 'f.x :ine unlfuria 'fvrir.ct -.,.._

. eoniprloeu a na,Jor part of the uo11 profile under the .^"ul-Er.at Area, vl.eru

ulxrclflc rutuution Jloponul sites are located. Sp_elal drive c!.::q•LC tal:c:, t'-... .

thin foniettion were analyzed for motuture content and fuuud to cuntatn d:i

•of 1.9% water by uclght. This repreuenta 4.16% expressed as,lxccent -;f'E...

®o11 voltune. It is entimated that this cLterlot was lald dovr.::LC.rt'^,-^i: ;•• -.,

r ^.

. ^ .. ..•r•e-^.-.....n.+.n-.nr-r..•r._....w^.-v.+.:^.-..•xv.n.^y^!rriq-•t'ASts!-•^ex..-.r•,-.....^r.^,. ..... . . ., .
' .
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.,.._.._l u'1v'^'

. - • • . .

.' ....,..-. --- Nrth644;99
• _ ... . ^ _. .

t.L;o: r:.e r:•:art.,•,. = cflt., t:.e :art__ia: ..-_ d::"--_. • ., to ....._ ' .. : ... .
;.. • . -

:ULlr.}; L:.C IuJ: °= riJjears the _Glni:rc _^..LC:.t cf t:-e. ._- :.4.^.''_..._ .. .. ; •

:(GUC1:rUte;1) LJ,.s - _m:.t 4.101 'L, ':e: imt as a re9:.t cf •:^:eiIIC-'. .- _ ^. . _-6.

' . ,. .' ,•u,e nevl c•ra;.r::t:c:.. Ti.c re_ntlvu uf ru_: c:, t:.cse Irc:_•c.,a -,....--

.

^

.... : .... ..r.roun, Lut.j• : s
'
"c_t ti:nt t!.e :;cier

t

.rt ef t:.c .ut•: ... , .._r

^ ^ ^ -

, . • . -. . .. ..... . , , ,. . , _ _ .

•^ '
,'^

,

..^ tn^ luucr..^a:.es,!• a b? Sratragc Tr.e a;era^e •:'u!au:_ e

-

:. _.• _ ^° ' . .., _ _ . _. __^
_}

. . .

' ^

. . .. . - ..- . . . . ,
• ,

.. . 1s•pru:.uL.ly ent:r::_: dissiT,ated by e.apc:ai!cn n,r.i ut:L'zat:cn,b:.p-cr._=,:
.. . .

• .
... ,. ' In c!a:.:_:r•: t..<

. . .. . .
. - ' , . , cc!star'J reter,t:cc :aFa:::_!t;

O
f t:-e •sc:_ {•aries :_..:.t:.r

... .. ^^^ •.... .,,..,
,.. . .,

_ .. . . . . ....,._. . . .
. ... . . . _ .. .. . . .... .. . .. . .

..lntcrvnA at:o•J.
_
Ca :c: .trutnr.gc•....1•Le reLatiC.p Jurcf *r_nSt puss' t!svigi:tS ^:^_ -., ' . .. :_ , -_^ .^1 :.. -, :. .. '... : .. , ^ • . .. ; ' .

6uutty vJrte_uu:.::vra tiri:e un1 alproa::•. ar equi:l6:Yc:: acist.:ic Ave: -::':•:: ,,
.

. .
^

- ,
_ .

'.., .

'
^^

::^.. gZ•^:atLrten•u. o. :_:< T..e a}rlkof:' t:.a ict e:^e:. ,_ad :nt-•:r is ^t::,.cA:e::y :_. -
:<..-

:
CS

. . . . . . .., .
.... . ^ • . .:..

i'or ac.11a e!t:: dif"ere:.t crenicul and ^'nin-size er.aractarist!cs. T::e

.

... ._,. . .
..

-^^^t^evt to,tie dctcrr:.lr.ed ec^irica;l for -en_^soil`t•I G-'l. . . .., -..- . . i ! ^'F'-• .
. ._... _..._-t,

there is no :.at::ai L.c..ediately ob•:!oaa for realistica_1y spee'_'!a,; •:p =._c:;:.;

do•.rn the draining ,-roceas, lndicating the need for icnur-rucle invest:__::cc c_ ,':_e

•^^. ^ Q} ; pruhiec:. if tt.e's.eclfic reter.t!on for ttLiSty=yCLr•s catA:lty^ is cec_r__,

vV.llti take at leL•at a:: lntervnl of five to ten :Cars to 6bCU::1 vatn

, . reasonably extrnia:ated. It is fe:t t:.at recear--h of this i!ad ia^

N

•

general ranges of ••_!1'ic retentloa values Or the re6!on, b:t it will te e:a_-

•

, O%
. tical to uttuept aI• :lflc :::vus;truc,cats for .:c::. site to ceii:.e c:cna^ :

•

will tLerefor.: be :. :VaCLL['y to use a!'Jajs a saLLt1J _L:.R•'.':UCt'il• :U-__ _ .^ .

Ottion of tlrts ur,ae:calr.ty. In any CUGe, rCS.1:t0 frul. G._:, tC5t0 da::._: Lv ..:-.-

r

coatlnl; fGr acYcl'a. •+vUrs.

-

COIICWJI01!

'rho preacne va_;e used for ape:ciflc rcter:ttun ctt;:._tt, (:>f, by :.... . -. . - .

eerLulnl;I LJC• h1Ct to avoid t::e nci,en:nr.ee of n:! cuctc :nte::a1 at t;.-

.... if rutun6uri for a =!nlitrn of j0 ycara a rrqarcd. na:..•r,,:. : !e _;r.::., . •.. . .

^^•,^ ^ r•,^•r-t^'(}

^. :.
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of wastes • u:.ler[;t•ou:.d very prubc.t_y increases t..a trcnch cn.,na:ties to in_:^nEc : •..• • .^ . . • . . .

, , • • ' sr.."ety of r:rcccut practl:es, the a:flcultlcs i:. evaluatir.t the exter.t of s,
.i .

' ..^ ; nnn the variutiunc in a;seudlct at ,.Sfr::re•;t ..._c prcce:a a det}•ve of uncertcL:.•.

:..j
. , . ' in this disposal rett.c,1 which d:ntateo the use c: a core cor.^,c:•vatlve •:n;u"!t`:. . •

.. . ^ • 1'uctor. 1Rtc•uforc, a value of •. C by •rol•x^e is re:oraren:el for aicci::c retr;;tl-.:. ,i . • . . .

•.^ • aialication until.un'knoxus ausoc:ated with this dispor,ul :.ett.ca- can':.e ccre

'' ... evaluated.. Tids ^,% volut.e is fe_t to be a genera_ly cons.ir•:utive^va:ae tiat,re:::- -

'. . nizea tha uuxrta!.nties resultir.t; from poorly Aec•!ned physicai c3:aractRristi_s [::_

, ,,?^ .• , lacr. ot t..cru cu,•LaLt lr.."ra:atlon reCnrQing the te_}'.anise.. I n alditlon, .ccatt:.:e_

'-"• dlacriminatlon uCalnst [iiapoaing of wastes by ti.CS r..ethc,l, e:en' [ia'ler the eore r

utrLCtt:e aonlltLono,iu recorsacndcl. .. " . •
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,.,..•a-;:Tr f .
. ^ .. :,i: 1^ 1•1 V: 4 U1:, IV :a11:.; OF JYa•f.ll'^^

---'• L%+;.,za;:,^,a c :^6;:^. i L:a
' Bottoin Dc;

• . , . ... . Dispocul Dlu[iosul l.w•ling u.
- VO11::iC Arl•a ( L1\1/ l/:FRp

leC Year

•

DSsposal Sitc(1) - '' T,7:c'Of Waste ft2) [•L=)
v

' . 1. 1955 21%rA-1 crib Cold'start-up ttranittm^ `6,,400 • 400 66

(ubnndoned) ' : ' . . . .
1y0 {'^ ^`5 2^

•

2. 1955 21i.-A-1C Grave Cold start-up uraniuc. ^
0^J031^ 6 4oo 47

3• 1955 21^-A-19 Crave ,Cold start-up uruni+un ,

•' 4. 195i 216-A-2') Gruvc Cold s+art-up urani^;c '• 25,^i7^
3802 000

625
61015

40
1

5. 1953 241-'-^-l,2,4,5,E,
,. ,

7 Firct-cycle a'lycrnata.a •. . , 59

,:- . : .

•'

. ^

G.

-54
1954

Crnves . .
241-11X-3 Grave

,.., liquid
First cycle bottoms '- •' 3,730,000. ..2,500 ..450

•
•

7. 1955 241-BX-8 Grave TBP scaven,ed cuper- '^,^`^ 4,^ ^100
. . .. natant liquid , '. ' ' •

8. 1956 216-BC-7 tluv 22 TBP ecaeenged super- "•^-17,213,000. 75,000 230

^ y f .-57 trenches
""

,- ',-natant liq':11 -.
, 81 500^' 6 000 14.. . ^. •':t ' fF4 r :^s ^n . 9 ' -; 1951 IRedox cold ,,Cold start-up uranluaq -^-

V. .
uecp^•avea

UUUry'De20 bo0 25~10. 1952 Redox
,Uranlu^.-coatan•Snated

ortanic grave
291-S-st^k waeh

a oivent
Stack-wusit water . vF ti^^ ^,4s 20,000 1,800 11 ':

. : '

12 1954
p}•ave

207 T sludge'grave Retention basin aludge - 150

.._.. ..
.

:...13. 1955 216-T-5 grave Sccoufl-cycle uupe7neta..t .700, 500 1,400, ,

' '
, liquid

a p 000 t o. •,^ .
•14. ^,19^'+

2
' ^ ; .

16-T-1 2,^,[,
. ;1 o)FSruL-cycle eiper`natuct

-
00i 91

. ,
a•avea , . .. - liquid' . ' . .s -. - . . .

^' r 1' 15• 1954 216-'1•X-1,2,3,4, First-cycle supernatart 1,330,000 ;11,000 121•
^

• ^ ^ 6• 954

uveu
26-TX-5 grave

.. . .,.
.';.^;;.liquid

Firct-cyclc tottor_s • ' • 793,000
'

.1,800
.. ..

410

•`^0
`

17. 1952
,1,190,000221-U uraniwn grave Cold start-up uranl::c 6,270 190,

3
^ v 18. 1957 221-U organle grave Contaminated solvent 21,000 300 70

'`^ ['•"i TCYP;.I:, o,7 1',•.,170
C y

.
3.3 acI•es ) '

'^ ^ .... . .
...

'4 .. .

1) Site ttrn,lnolot;/ corr`^a['^ond6 to that t3C.1 I:. i:.r-431-.1, '•Taf>ulat:,on Of ,Rn.lidtc•
^'

+.`6 ^2) l^Xib specific retention correspaas to a bctto:.: louding of 0:75 gnllono/t•t'-/f

non-nlly referred to as a spr.clfia reter.t!o:. ^i• 16A of the ooil vu.La:ie.

3) Wi:ere no entry Is vaale In a colutui, the va_,e Qms not re[;orted, tl.c ana7yuls

4) ?^.ece wastes were evaluated for gro=:.Q dLL[.aa1 prior to ti•unc[dug, and a bct

C14 ^ 5) This waste was routinely crtbbcl, t!.arcP_r•:'a t•et.tom lomll n^'grcatly exeeeQ'_:

^ mq+c.R:-eFnwr«-..-_,•.-...rv.. - .. -r^w • ..^...m+.•mm..r n.,...'aa.•»t.?^(qt-'^'^,?'^t"'^'c....-.r,n...m^. . .. ^

......_..__ ..-. ..' , ..._ ..-....

I^.

. .

- ... .'
1..=.
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1'l.u11i I

SPHC1FiJ 12':t'ii•1,T1 0:1 Llu}y:;i^iS UP 5"r.piJv_'iiG_7_0 ";• • • .

. Dottom Depth T. Perceut(2) •^ ,^- " ', ^
Dispocul Dicgcaal Loadlnt Crua:.d Pi4to'r '
vO:n:ne Arl.•a (i;nl/ Watet ( feCC.ltiVp! Be ta i•L_ (!:•aa•= CS-- $t!•

faste Knllorm Ct2) ft= ft.) Ciqa_!t, curfcc _:a._a) ^'cs_1 ^,:r.>;i (;-^;••'1 1

tu•anlua a'11;400 ^ • 400 uti 260
33

_1 (3) ..35'..
3

1-

uraniur_ 130,000 625 208 2% 109. • _^ • 3,50• ^^-- •
urunbuc 300,000 6,4oo 47 252 25. '6,5i7 -

• ^uront::r 25,400 625 40 252 21. t -_ , __ ^:; '° -- I ^ t

rpernata,:t .2,380,000 . 15,0-0o 159 250 85. 7,8OO 4.75 2:5 3,?=) 2,;;;

^.ittonc . 1,330.000. ..l.2,500 „ 450 250 240.(4) 3,190 .91 .:•' ^.^.:..3,07:.;•-., .. _

auper- •4oo,oo0 4,OOo. ....100 250 54. 4,800..,--'

super- 17,213,000 :.75,000 230 320 96. 590,000 28. 4,5)3 7,00) 5,3^

u t 81 50o 6 000 ,> 14 180 lo + - 430
L^

rm um
• .

`

,
" ''

i
..

^ 1 )$^^ <<
i '

,

tnated 20,uuu bOO 25 215
;

15

..'`^ t<

-
ri^a^.:,'I^ ]--

1
r

- ^

ter ^-20 000 '.^.1 eao e

'

L'•. t

0Y

i. M ese4

^ •

!'k •w.

^

-i ryl ^Y'^ vf :'

4 .. ...ltidgein d
aupernatn t' 700,000

5
500

.
1,400

220 ,
200

^
932 (5)

1 -_^
t•125 175

. _

^. '. _. . ^.. . ' ..._ . ........: ... ... . .. ... . '. : : - .. .. ,^r^.l . . . '^.^.^.••... ^,...... . _ . ._.
^ .upermtact

.
1,000,000

. -
Il, 000

,
^' 91 220 55.

'
3)30 . : . 3

.
. ..:^. . .212 2, 30

^Y

^
_^

^

.. ,...
! . .

. . ^ . . ... -. - . . ._.. .. . ,.. ..:. . .
^^

• .. ,. . . '•
^^

.. . , _ .: .. ..
.

. __'.. . . ..:..'., •' .
• ' ^ ^

. ..

,ipr_rnatar.t^ . i 3 . 121• 200.. 80. 19,330 o .. .:..27 4,9s) ^ ^. i.J^. ^ . •.
• F . ,^ •„°+4

. .
. . -. _.

:..
,;:;_`.. _. _• . . _. ...

. .. . . ... ..t :, .. . . . .. . . . .'..t. .. .. ..

•

- .: ,:, y . • _̂:.'^^ .`•
. .

•ottoca ^ ' • 793,000 :;1,900 .440 .200 293.(4) 14,2y)'=. , :. ... ,.4. .. :y)
.

ur4A'i',x 1,190,^
6'270 . . 190 230 no.
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